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012 0 0 2- 2 3 9 5 5 4 ^ ^-v : 1/ 



[»^2] nK3 7*7l«4W J n Fay*^ • xna^J^* 
1 tam^n F^^XiMo 

ij XL-65 H§tW^^ FREM P-18885) IfcttnKa?'*^ . j. y * n # y *L-88 
(^ft#-^ FERM P-18886) t?**!d3fc*2fBffttf>n Ka y # 

ij *L-65 ($t£#^- FREM P-18885) ifcttnK3 7*^'i , ^ D *') * L " 88 
(£ff6#^ FERM P-18886) T?ab*KI*^ >/^RS:I4t*^o 

[0 0 0 1] 
[0 0 0 2] 
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zfrx^zztrnz^tb m^M k & it & o ft <^ -c #b "t^sut 

[0 0 0 31 

**«ff t>tt, *JJ§m£ J: tfn Fay* *«|R&!fetf>v»1**UC;fev»T ga^SS** 
rTh^ * — #*ifefl:3*T/CV/>& (R, De Mot et al., Microbiology 1 

42, 3137-3147 (1997)) 0 ttz, nKn^^IISiil^^tlWi*^ 
9V^^V>^>#^£t#§$*t-C*5J9 (I, Nagy et al., J. Bacteriol. m 4 
635-4638 (1997) ) ae^»^SH&^^*«^0&*a*^lc J:&»« 

[0 0 0 4] 

*LTV>& (#Hm0-248578) « 
[0 0 0 5] 

n Fay Fay** • xna^ij^lifiiftiifcl 

T<^ffl14KtJnx.-C, 4 < Ctv^1S:Ta^T-e<7)ii» s nIf^*> ; 5, fcv^HS^o 
fc«rit**i-*o -ttL^x.> ifiltCttii^t^^^o/;, ^m^^rffl 

> Btt ; ¥ J&14^ 8I12H turn) o 
[0 0 0 6] 
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-a-jfcfc Pl#i- Jit & <bf *> *) . ^J&^7 L/S*BJM^ 
[0 0 0 7] 

t^ibtt-Ci3«) (C. E. Barry III et al., Prog. Lipid Res. 37, 1 
43-179 (1988) ) > ^JWEtM^^fe*^^*^^* iWJwiJV^T* 
S&IBfclB1R<P3&1Bri*fc£*LTV>& (#£¥01-003475, T. Hirasawa et al., J. 
Bacterid. 122, 2696-2701 (2000) ) o 
[0 0 0 8] 

[0 0 0 9]- 
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i; y-f— A^^-e^Wtri fcv*S5**fc**W»Lfco Sfe»3E*llMSO^rtft t L, 

[0 0 10] 

(1) &41n Kay^^JPMK^W^Jfc^ »r/?— A ^ 

(2) n K3 7*^It4W ? n K3-;*^ • xnnsK'JxW (1) <o 

( 3 ) oF^yn-xnn/f) X^n K3 7*^ • jcy n # y XL-65 ( 
£t£#f- FREM P-18885) tfzliu Yu-yijTs • x'J * n # y XL-88 (£ffc#-S" 
FERM P-18886) "Cab * ( 2 ) onKa?* ^JRW^M^ 

(4) »&InK3 7*XlWi:ifc^ 'r/f-AKJ*t*«SttW> 

(5) n K3 7*^It»n KnyW • xy *n#y *T?*& (4) <D 

(6) a Kay*^ • xv^n^'j *j&*n Fay*^ ■ xy *n#y *L-65 ( 
^tE#-t FREM P-18885) *fcttnK3y**-xy;*ns}?y ^>L-88 (£ffc#-^ 
FERM P-18886) -Cfc& (5) ^$>& 
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[0 0 11] 

?**JMR£i»*i, 4#£«>*fcRS>*.1% nK>?^^Un^n (R-er 
vthropolis ) , DK3?n-77VT>^ ( L fascians ) „ nK3?*^"* 
(R.opacus) fW^n^o »^anK3 7»^«tt»fc»^ nK=zy 

jny*n#yxjOB201^»ffc:fc&o ^l&WOV'/f— AtClfiStt 

All* L#fcaeJW*"C* o T . mfci- Jt^ U v^- - A Jg^tetf^ < * o T & 35 

(ft/h&WlfiiLy Vf— A»K) £ X *) y y^-Alc^i-^^f:14^a-r- 

T^&o V ^/?—&(D&%:$>mbtl-f, 00 X. HEPS 'J Vf"- Atf^f «b*L& 0 * 

/J^WffiJhV V?— AjftflEtt, ^lifin K3 y a*JMR&W* 1 X10~ 1 X10& 
m/lO^l^^-eP^L, tl»0//l^ y *S"?—&Z&5 ftg/nlfrbQl 

^*<ofe**ajh-r4y ^/f-Aifia^trw^Ho — 

[0 0 12] 
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it 1 ; V'^-^WkWt, 50^g/mlJ^T, £f £ L < tt25^g/ml^T, L < (i 

BtmfrV 1 »f t < 5il6^0 l J^T\ iWi L- < fi30^O 1 £TF-e& 

-?> o 

[0 0 13] 
[0 0 14] 

n Ka 7 #XJS^£tk 0flx.tf n Ka y • x'^n^J XJCM320l£^lft 
,j y ^ _ A fc-^l" ij - A -e^5fir L ft v» U V Vf" - ^ 

> 2-T^7f 1 J >^<Z>DNA&3£?> r ^ n 2\ TP*) v ^ * V V v^ODNA}? A#J 
[0 0 15] 

nKny*^-xij^n^nL-65ft (^lf;#-^FERM P-18885) feitTn 
Kay^ • 8««c($fE#^" FERM P-18886)^Wb 

o 

[0 0 16] 
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^-^iv^m^u &B5fle!*ffc&3^-# 

[0 0 17] 

mr/^?S»w*i^^^<» l-&*?*>> ^^co 1 ; v*-f--Atc 

K-t-sa^-c^it^Etftu tfs^n Ka v * xmLmzm&m* 
nit?, scorns *u >'-*9W*®%fcm2LL®w. 

[0 0 18] 

^«<6&t±> Wilson Kny5&^JRm^W^I&^^^-*ffl v ^ ifc 
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[0 0 19] 

^> mtm a y * * ^ - ~> 3 > *fx ? ° u ^ - a otfsjB k * 

&o if^^fflv^'J V^-AOiftgli, 0.1mg/ml~10mg/mk £f £ t < ti&l 
©R, |§mE%^GST. His tag^£<£>Iil^*>^SC£ LT3l3L£*L&^tiU 

[0020] 

Mfcfl] 
1 ] 

n F3?*^ • xno* B, ^J CM 3 2 0 1 £LBi#:Wl (1%D i f c o 
Bacto Tryptone, 0. 5%Dif co Yeast Extra 
ct> l%Mtb^A) OtHtSHftt^ Mt^^i^ 
ttttlti^^5Xl o3fflJfeffiM§<0W#* 1. 5%«^«r^trLB*» 
±fcfc*U SW1«MWIW (Th-ttiU aJ2>4W) *J§^T*«2 5 4 nm 
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JS*t*3 0r-C2 BWtfM*-****:. 1#C^£19&5X 1 02flO3U--^ 
j££*Lfco nD^-^iWil^l 50/u 1 COLB^Tif 7^t^9 6 ?C 

a (v^tt*, v^-a fc&|B) £^-tr&J 1 5 0 fx 1 WLBW 

«|fcU!:9 6^V-M:IIt^o Z*Lbltt<D7°\s-YZ3 CCKT 2 BIBJ 

A^^tt^fc ltWL^. y y*^ - a igg&lff m»t/ turn 

Kay** • -xy*u*°y*L-6 5ft*i^n Kay** • x'jxn.f^ 
L-8 8lWff>^o CltLibom^ti^l 4^6B 1 2 Bffr-tSfcfitfrtt 
& Amm»^W^#^^^K-b > 9 - ( H *B3fc#WrO < TfT miT B 1 
**1**»6) CMfttffFERM p-l 8 8 8 5feiOTERM 
P-l 8 8 8 6 t Lr-ett-r^ft^^L-Cv^o if!i«:LBi|«Si:Itl, 

0 // 1 +'fcJfe 1X105, 1X10^ 1X103, 1X102, 1X1 0«^ 
ftLSi^tC^U 5 0, 2 5, 1 2. 5*5*1*6. 3^g/mlO^/f- 

yvTf— A12. 5//g/mlttLB*^W:jCM3 2 0 1> L-6 5& 

8 t»ST**tfco «Tt3tm*l±±^*J CM3 2 0 1, *g#»L- 
6 5, Tffr&*L-8 8-eab«9, ^tt*OfMlfe^f>> 1X105, 1X10 
4, 1 X 1 03, 1 X 1 0 2 , lXlOWo 
[0 0 2 1] 
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— ^JiftS ( jtt g / m 
1 ) 




FERM P-18 
8 8 5 


12. 5 


*p#U*L-8 8 


FERM P-18 
8 8 6 


12. 5 


2 0 1 


ATCC25544 


> 4 0 0 



[0 0 2 2] 

CHJfcfil 2 } 

10 0ml OLB^ii:n Ka?*^ .iV^o#'JXL-6 5£*tx.3 0 *C 
fcTfii:di**U ««di*««>«I**e» mwrfcfc0tJRjfcft6 0 0 nmW 
«f«at^lR*R(OD600)*«l5fel- fe «" OD 600**0- 2 tirt&fcjt L/cHf*"e#* 

**®2l^tfeo n Kay • x'Jxn,f^L-6 5 1 2. 5 

^ g/m 1 <^'; V^-A^^nbTt^^^nt^v^^cOii^^^ 6 0 0 
nm«S^L/: 0 ODeoO^*^ 0 - 2 J V*f-A« 

[0 0 2 3] 
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#*»EK 12. 5/^ g/m 1 <DV ^-A*mi\LtzW,&£muL%^Ws&<?>1% 
StO^*6 0 0 nm«ST^tf:o OD 60 o^i^O. 2^&o£B#>& 

[0 0 2 4] 

CJfctfcfll 1 ] 

n Ka?*^ • x'jxn^'j^J CM 3 2 0 1 tgmWL^W V^-A«H-£ & 
$mW2 bm—OM&Zv ? • ^V^n**';* J CM 3 2 0 ITMto 

m 3 2 o i <Dt%mm~ i2. zmn Ltzw,& t mn u 

%\<*W>&<VV£M<7>W&* 6 0 0 nmC0^E"e^t/io 0 D600^& * ^ 0 • 2 
[0 0 2 5] 

n Kay** • 5££tJ f n Ka?*^ • .x V * n # y * 

L-8 8^)T>ey'J >JC«"f **Stt**lfc«l fc'HfllO^fcJ: DftSfeU!: 

3WO«f««tO-»**ffc«:LBiS»l 0^ lt^lXl 0^ 1X10*, IX 
1 03, 1X102, lX10»%jtL|,j;M:ffU 15. 10. 1 43 <t 
1/0. 1 ^ g/m 1 O'J s /f - A t ttt S L Bi^i±t^^tLiT tfc 

[0 0 2 6] 
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* 2 







^ y ( m g /m 
1 ) 


5 


F E R M P-188 
8 5 


1 




FERM P-188 
8 6 


1 


otKP^J CM 3 2 
0 1 


A.TCC25 544 


1 5 



[0 0 2 7] 

mmm 5 3 

fc 0 JJlTt^^^^^o nK3?*X- x-V^n^iJ^ J CM3 2 0 1, 
8 8«ltWMB«il 0 0ml ^T**»««aBlcM& £ T? 3 0"C"e*4:} 

Mcl 0 0m 1 WX^l 0%^ i ;-feV ^»*«rUD£> i <tK#U SfrMMtU 

iM5mi <D?mi o%?v*v >mmmffiL, ci^m#4 oo^ ituv 

UyUT,- ^) 7.^^) ^(D^tL^Wm^-fy ^ KDN A (pHN 1 4 
ya>^a^7f (B i o-Radtt: 0 . 2cm^7^^^) 

, m^Mtt^K^ws-y^^- 1 1 ^fflv^-c, m»3fij£i 2. 5kv/ 

«t*lmlOLBJSfti:il^U 3 0tJteT4l$IH^*Lfc&&WU 10^g 
/mlHXM/7 , h>MLBi»:i1iU 3 0tt:t3H^«U * 
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[0 0 2 8] 

If3] 

* 3 









p )?3 jr#7-*P^ 


FERM P-l 88 
8 5 


2 . 6 X 1 0 5 




FERM P-l 88 
8 6 


2 . 5 X 1 0 5 


pI!)XJCM32 
0 1 


ATCC25544 


4 . 0 x 1 0 5 



[0 0 2 9] 

-fe* (JgJLTP I P fc^IB) (T. Tamura et al., FEBS Lett. 398, 101- 

105 (1996) ) t|«i--«««**tfc-/9^5 K (pHN 1 7 0 : *Jft> ffl*t 

t;xV^M3*>-v'3>^ai)fAU f >7tO'J> (20/tg/ml 

(8 ^g/ml) ^fLB«i4mlt:tti f 6 0 0 n mt^tlO 

TO?0. 8Kit1-££-C3 OlCCtlt^tUo ^M«:WM^ 
T^y (1 ^ g/ml) ^LBJ§»4 0ml Kfln*-> H«#S75^3"C1 6 
mi^ttF I F?y^?M<7>%M*mmLtz^ 1, 5 0 0 Xg, 15^ 
BO*MftftT?*WUfeo m#£3 0 0mMt«^t5 OmM'J VBMMft (p 
H8. 0) 4 m 1 i:f Jt 1 ) - A 1 m g/m 1 i:*^. l^i t 

fc. 3 7ttlHW^f^^-'>3>t^ *J:fc-C**PLl 0, 0 0 OX 

g, 1 5^KOM^^ff^±f (s) kj«R (p) t^t^o #?>^± 
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m (s) OHlml fc^Oflfcl^fc^ a -TK &<b^Ctf>3 0 0m 

MtS^5 0mM'J>W*I (pH8. 0) t«U^V^:N i -NT 
A Superflow (QIAGENttl) 5 0^1 £^nU ±T£ui£L& 
tfhAVKXltiffflJ y^-ys >Lfco 3 0 OmMttfci^l 0%^U 
^V>tf50mM';viSI»(pH6. 0) lmlt, 3»U:t5 0 
OmM EDTA, 3 0 0 mMtt^ i 1 0 * ^ 5 0 mMV >t 

iiI(pH6. 0) 5 Ofz lt6XtXfy>l^P I Pr^^S^ffit 

£o ci<7)^ ^> i o fx i ^sds* b 'J7^'J;v7^ Y?)vmMMM)\^\^fctz-?> 

6Xt^fy>ll^P I P^>/N'^®cDT5ym@S^J^^^B^tt^,^s: (3 
4. 3 KD a ) F^ffi^tLTt (El 5) 0 — ^hfitzit 

m (p) tt8MR*SPfiri 0 OmMV^^TKfS^HJ^-l OmMPJ^ 
fi» (pH8. 0) lmn:SIil3 0^FlttUt, 10, 0 0 OX 

*8M«**tl OOmM'J >»2**^h OmMfJ^tWI 
(pH8. 0) t? s F*f^fcL ; r^v^N i-NTA Sup e r f 1 ow5 0/i 1 

•^tl 0 OmM 1 ; >m2-fr.mi- V OmMh^Siifl (pH6. 

3) 1 m 1 t?3IUtJfe^L^5 0 OmM E D T A 33 J: 8 Mm^^ 1 0 0m 
M'J >m2 7fc^± > ^ "7^-1 OmMfnttiiS (pH8. 0) 5 0^1 
t6Xt^fy>I^P I P^W^f^tffiUo 0 ^ l^SDS 

#V7*i;>l'7 5 Fr/Mt*Ufc»fc#L;fc (05) o M^T-ft^-*--e*,l9 

[0 0 3 0] 

(JCM3 2 0 K s) ; J CM3 2 0 HfrCP I Pt»R**fc» 
l/->2 (JCM3 2 0 1. p) ; JCM3 2 0 1*"CPIPt»a**fc» 
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*>-f frizmM u e k**» < awes fr&o 

[0 0 3 1] 

V->3 (J CM3 2 0 1 + ampx s) ; J CM3 2 0 lfttP I P^M 
[0 0 3 2] 

V-VA ( J CM3 2 0 1 + amp, p) ; J CM3 2 0 l*tP I P^HI 

<7? 2 i$iai k&o xrv ev y > k i s«fcs*is trab * o r > \> v u ^-eims 

[0 0 3 3] 

"l/-V5'(L-6 5, s) ; L-6 5«cT?P I Pt««S*m«)Ji#*&f» 

V->6 (L-6 5, p) ; L-6 5ftP I P^M$-t^M^^ 
bfttzm±*mhLtz1><Do «t:i±M«^l^^^* £:#*:<b 

[0 0 3 4] 

V->7 (L-8 8> s) ;L-8 8«fCPIP*»»**fe«Hf«>-t*^» 
fcttfcS^fciMfoLfcfcOo L-6 5 k RifllO i trt $ #;i«btL&o 

lx->8 (L-8 8, p) ; L-8 8*t?P I P t»a**fc»^©i»*?»# 
<b*Lfctm&&l&Lfcfc<0o L-6 5 W<Om^ t mM<7) £ t £ S #X- h frh o 

±mm^m^fz*ji&.m*. smgfhnor^imiosoi 

;* ^ ;v x ;v * * * i/ K £ ?#M L % <a * j^5?*«ffl L 0 
[0 0 3 5] 
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Kn y #X • xn,f'J *L-8 8l*£JBv»TfT ofc (05) o 

[0 0 3 6] 
UfctfeW2] 

nKay^ .inn#WCM3 2 0 

m 

Kn • x'jxnjpij ^ J CM 3 2 0 1 4*&fflv>Tfr o (HI 5) o 

[0 0 3 7] 
CJt^ffl 3 3 

n Kay#* • xnn#'JXJ CM 3 2 0 lMfflv^^x.^ V/^lOi 

m 

n K37*X • xij^n*''jXL-6 Stt'fUtn Kay** - xna** 

v* j cm3 2 o m*^miW6wrfc <^ME!fcfc*fERU h 

Omg/m 1 7>kv'J V*»flt4 8 0 ^1 £«L (»«JK6 0 0// g/m 1 
5) o 

[0 0 3 8] 

<3E*>oTv»ftv» 0 tot, *»«on K3y*^Wffi»*^*^^^K* 
[0 0 3 9] 
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SEQUENCE LISTING 

<110> Advanced Industrial Science and Technology 

<120> A novel lysozyme sensitive microrganism 

<130> 331H01023 

<140> 
<141> 

<160> 2 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 5108 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Plasmid pHN144 
<400> 1 

gagctcgacc gcgcgggtcc cggacgggga agagcgggga gctttgccag agagcgacga 
cttccccttg cgttggtgat tgccggtcag ggcagccatc cgccatcgtc gcgtagggtg 
tcacacccca ggaatcgcgt cactgaacac agcagccggt aggacgacca tgactgagtt 
ggacaccatc gcaaatccgt ccgatcccgc ggtgcagcgg atcatcgatg tcaccaagcc 
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gtcacgatcc aacataaaga caacgttgat cgaggacgtc gagcccctca tgcacagcat 300 
cgcggccggg gtggagttca tcgaggtcta cggcagcgac agcagtcctt ttccatctga 360 
gttgctggat ctgtgcgggc ggcagaacat accggtccgc ctcatcgact cctcgatcgt 420 
caaccagttg ttcaaggggg agcggaaggc caagacattc ggcatcgccc gcgtccctcg 480 
cccggccagg ttcggcgata tcgcgagccg gcgtggggac gtcgtcgttc tcgacggggt 540 
gaagatcgtc gggaacatcg gcgcgatagt acgcacgtcg ctcgcgctcg gagcgtcggg 600 
gatcatcctg gtggacagtg acatcaccag catcgcggac cggcgtctcc aaagggccag 660 
ccgaggttac gtcttctccc ttcccgtcgt tctctccggt cgcgaggagg ccatcgcctt 720 
cattcgggac agcggtatgc agctgatgac gctcaaggcg gatggcgaca tttccgtgaa 780 
ggaactcggg gacaatccgg atcggctggc cttgctgttc ggcagcgaaa agggtgggcc 840 
ttccgacctg ttcgaggagg cgtcttccgc ctcggtttcc atccccatga tgagccagac 900 
cgagtctctc aacgtttccg tttccctcgg aatcgcgctg cacgagagga tcgacaggaa 960 
tctcgcggcc aaccgataag cgcctctgtt cctcggacgc tcggttcctc gacctcgatt 1020 
cgtcagtgat gatcacctca cacggcagcg atcaccactg acatatcgag gtcaacggtc 1080 
gtggtccggg cgggcactcc tcgaaggcgc ggccgacgcc cttgaacgac tcgatgactc 1140 
tagaggatcc ccgggtaccg agctcgtcag gtggcacttt tcggggaaat gtgcgcggaa 1200 
cccctatttg tttatttttc taaatacatt caaatatgta tccgctcatg agacaataac 1260 
cctgataaat gcttcaataa tattgaaaaa ggaagagtat gagtattcaa catttccgtg 1320 
tcgcccttat tccctttttt gcggcatttt gccttcctgt ttttgctcac ccagaaacgc 1380 
tggtgaaagt aaaagatgct gaagatcagt tgggtgcacg agtgggttac atcgaactgg 1440 
atctcaacag cggtaagatc cttgagagtt ttcgccccga agaacgtttt ccaatgatga 1500 
gcacttttaa agttctgcta tgtggcgcgg tattatcccg tattgacgcc gggcaagagc 1560 
aactcggtcg ccgcatacac tattctcaga atgacttggt tgagtactca ccagtcacag 1620 
aaaagcatct tacggatggc atgacagtaa gagaattatg cagtgctgcc ataaccatga 1680 
gtgataacac tgcggccaac ttacttctga caacgatcgg aggaccgaag gagctaaccg 1740 
cttttttgca caacatgggg gatcatgtaa ctcgccttga tcgttgggaa ccggagctga 1800 
atgaagccat accaaacgac gagcgtgaca ccacgatgcc tgtagcaatg gcaacaacgt 1860 
tgcgcaaact attaactggc gaactactta ctctagcttc ccggcaacaa ttaatagact 1920 
ggatggaggc ggataaagtt gcaggaccac ttctgcgctc ggcccttccg gctggctggt 1980 
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ttattgctga taaatctgga gccggtgagc gtgggtctcg cggtatcatt gcagcactgg 2040 
ggccagatgg taagccctcc cgtatcgtag ttatctacac gacggggagt caggcaacta 2100 
tggatgaacg aaatagacag atcgctgaga taggtgcctc actgattaag cattggtaac 2160 
tgtcagacca agtttactca tatatacttt agattgattt aaaacttcat ttttaattta 2220 
aaaggatcta ggtgaagatc ctttttgata atctcatgac caaaatccct taacgtgagt 2280 
tttcgttcca ctgagcgtca gaccccgtag aaaagatcaa aggatcttct tgagatcctt 2340 
tttttctgcg cgtaatctgc tgcttgcaaa caaaaaaacc accgctacca gcggtggttt 2400 
gtttgccgga tcaagagcta ccaactcttt ttccgaaggt aactggcttc agcagagcgc 2460 
agataccaaa tactgttctt ctagtgtagc cgtagttagg ccaccacttc aagaactctg 2520 
tagcaccgcc tacatacctc gctctgctaa tcctgttacc agtggctgct gccagtggcg 2580 
ataagtcgtg tcttaccggg ttggactcaa gacgatagtt accggataag gcgcagcggt 2640 
cgggctgaac ggggggttcg tgcacacagc ccagcttgga gcgaacgacc tacaccgaac 2700 
tgagatacct acagcgtgag ctatgagaaa gcgccacgct tcccgaaggg agaaaggcgg 2760 
acaggtatcc ggtaagcggc agggtcggaa caggagagcg cacgagggag cttccagggg 2820 
gaaacgcctg gtatctttat agtcctgtcg ggtttcgcca cctctgactt gagcgtcgat 2880 
ttttgtgatg ctcgtcaggg gggcggagcc tatggaaaaa cgccagcaac gcggcctttt 2940 
tacggttcct ggccttttgc tggccttttg ctcacatgtt ctttcctgcg ttatcccctg 3000 
attctgtgga taaccgtatt accgcctttg agtgagctga taccgctcgc cgcagccgaa 3060 
cgaccgagcg cagcgagtca gtgagcgagg aagcggaaga gcgcccaata cgcaaaccgc 3120 
ctctccccgc gcgttggccg attcattaat gcagctggca cgactagttg tacacccgag 3180 
aagctcccag cgtcctcctg ggccgcgata ctcgaccacc acgcacgcac accgcactaa 3240 
cgattcggcc ggcgctcgat tcggccggcg ctcgattcgg ccggcgctcg attcggccgg 3300 
cgctcgattc ggccggcgct cgattcggcc gagcagaaga gtgaacaacc accgaccacg 3360 
cttccgctct gcgcgccgta cccgacctac ctcccgcagc tcgaagcagc tcccgggagt 3420 
accgccgtac tcacccgcct gtgctcacca tccaccgacg caaagcccaa cccgagcaca 3480 
cctcttgcac caaggtgccg accgtggctt tccgctcgca gggttccaga agaaatcgaa 3540 
cgatccagcg cggcaaggtt caaaaagcag gggttggtgg ggaggaggtt ttggggggtg 3600 
tcgccgggat acctgatatg gctttgtttt gcgtagtcga ataattttcc atatagcctc 3660 
ggcgcgtcgg actcgaatag ttgatgtggg cgggcacagt tgccccatga aatccgcaac 3720 
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ggggggcgtg ctgagcgatc ggcaatgggc ggatgcggtg ttgcttccgc accggccgtt 3780 
cgcgacgaac aacctccaac gaggtcagta ccggatgagc cgcgacgacg cattggcaat 3840 
gcggtacgtc gagcattcac cgcacgcgtt gctcggatct atcgtcatcg actgcgatca 3900 
cgttgacgcc gcgatgcgcg cattcgagca accatccgac catccggcgc cgaactgggt 3960 
tgcacaatcg ccgtccggcc gcgcacacat cggatggtgg ctcggcccca accacgtgtg 4020 
ccgcaccgac agcgcccgac tgacgccact gcgctacgcc caccgcatcg aaaccggcct 4080 
caagatcagc gtcggcggcg atttcgcgta tggcgggcaa ctgaccaaaa acccgattca 4140 
ccccgattgg gagacgatct acggcccggc caccccgtac acattgcggc agctggccac 4200 
catccacaca ccccggcaga tgccgcgtcg gcccgatcgg gccgtgggcc tgggccgcaa 4260 
cgtcaccatg ttcgacgcca cccggcgatg ggcatacccg cagtggtggc aacaccgaaa 4320 
cggaaccggc cgcgactggg accatctcgt cctgcagcac tgccacgccg tcaacaccga 4380 
gttcacgaca ccactgccgt tcaccgaagt acgcgccacc gcgcaatcca tctccaaatg 4440 
gatctggcgc aatttcaccg aagaacagta ccgagcccga caagcgcatc tcggtcaaaa 4500 
aggcggcaag gcaacgacac tcgccaaaca agaagccgtc cgaaacaatg caagaaagta 4560 
cgacgaacat acgatgcgag aggcgattat ctgatgggcg gagccaaaaa tccggtgcgc 4620 
cgaaagatga cggcagcagc agcagccgaa aaattcggtg cctccactcg cacaatccaa 4680 
cgcttgtttg ctgagccgcg tgacgattac ctcggccgtg cgaaagctcg ccgtgacaaa 4740 
gctgtcgagc tgcggaagca ggggttgaag taccgggaaa tcgccgaagc gatggaactc 4800 
tcgaccggga tcgtcggccg attactgcac gacgcccgca ggcacggcga gatttcagcg 4860 
gaggatctgt cggcgtaacc aagtcagcgg gttgtcgggt tccggccggc gctcggcact 4920 
cggaccggcc ggcggatggt gttctgcctc tggcgcagcg tcagctaccg ccgaaggcct 4980 
gtcatcgacc ggcttcgact gaagtatgag caacgtcaca gcctgtgatt ggatgatccg 5040 
ctcacgctcg accgctacct gttcagctgc cgcccgctgg gcatgagcaa cggccaactc 5100 
tcgttcaa 5108 



<210> 2 
<211> 8971 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Plasmid pHN170 
<400> 2 

gagctcgacc gcgcgggtcc cggacgggga agagcgggga gctttgccag agagcgacga 60 
cttccccttg cgttggtgat tgccggtcag ggcagccatc cgccatcgtc gcgtagggtg 120 
tcacacccca ggaatcgcgt cactgaacac agcagccggt aggacgacca tgactgagtt 180 
ggacaccatc gcaaatccgt ccgatcccgc ggtgcagcgg atcatcgatg tcaccaagcc 240 
gtcacgatcc aacataaaga caacgttgat cgaggacgtc gagcccctca tgcacagcat 300 
cgcggccggg gtggagttca tcgaggtcta cggcagcgac agcagtcctt ttccatctga 360 
gttgctggat ctgtgcgggc ggcagaacat accggtccgc ctcatcgact cctcgatcgt 420 
caaccagttg ttcaaggggg agcggaaggc caagacattc ggcatcgccc gcgtccctcg 480 
cccggccagg ttcggcgata tcgcgagccg gcgtggggac gtcgtcgttc tcgacggggt 540 
gaagatcgtc gggaacatcg gcgcgatagt acgcacgtcg ctcgcgctcg gagcgtcggg 600 
gatcatcctg gtggacagtg acatcaccag catcgcggac cggcgtctcc aaagggccag 660 
ccgaggttac gtcttctccc ttcccgtcgt tctctccggt cgcgaggagg ccatcgcctt 720 
cattcgggac agcggtatgc agctgatgac gctcaaggcg gatggcgaca tttccgtgaa 780 
ggaactcggg gacaatccgg atcggctggc cttgctgttc ggcagcgaaa agggtgggcc 840 
ttccgacctg ttcgaggagg cgtcttccgc ctcggtttcc atccccatga tgagccagac 900 
cgagtctctc aacgtttccg tttccctcgg aatcgcgctg cacgagagga tcgacaggaa 960 
tctcgcggcc aaccgataag cgcctctgtt cctcggacgc tcggttcctc gacctcgatt 1020 
cgtcagtgat gatcacctca cacggcagcg atcaccactg acatatcgag gtcaacggtc 1080 
gtggtccggg cgggcactcc tcgaaggcgc ggccgacgcc cttgaacgac tcgatgactc 1140 
tagagtaacg ggctactccg tttaacggac cccgttctca cgctttaggc ttgaccccgg 1200 
agcctgcatg gggcattccg ccgtgaaccc ggtggaatgc ccccggcacc cgggctttcc 1260 
agcaaagatc acctggcgcc gatgagtaag gcgtacagaa ccactccaca ggaggaccgt 1320 
cgagatgaaa tctaacaatg cgctcatcgt catcctcggc accgtcaccc tggatgctgt 1380 
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aggcataggc ttggttatgc cggtactgcc gggcctcttg cgggatatcg tccattccga 1440 
cagcatcgcc agtcactatg gcgtgctgct agcgctatat gcgttgatgc aatttctatg 1500 
cgcacccgtt ctcggagcac tgtccgaccg ctttggccgc cgcccagtcc tgctcgcttc 1560 
gctacttgga gccactatcg actacgcgat catggcgacc acacccgtcc tgtggattct 1620 
ctacgccgga cgcatcgtgg ccggcatcac cggcgccaca ggtgcggttg ctggcgccta 1680 
tatcgccgac atcaccgatg gggaagatcg ggctcgccac ttcgggctca tgagcgcttg 1740 
tttcggcgtg ggtatggtgg caggccccgt ggccggggga ctgttgggcg ccatctcctt 1800 
gcatgcacca ttccttgcgg cggcggtgct caacggcctc aacctactac tgggctgctt 1860 
cctaatgcag gagtcgcata agggagagcg tcgtccgatg cccttgagag ccttcaaccc 1920 
agtcagctcc ttccggtggg cgcggggcat gactatcgtc gccgcactta tgactgtctt 1980 
ctttatcatg caactcgtag gacaggtgcc ggcagcgctc tgggtcattt tcggcgagga 2040 
ccgctttcgc tggagcgcga cgatgatcgg cctgtcgctt gcggtattcg gaatcttgca 2100 
cgccctcgct caagccttcg tcactggtcc cgccaccaaa cgtttcggcg agaagcaggc 2160 
cattatcgcc ggcatggcgg ccgacgcgct gggctacgtc ttgctggcgt tcgcgacgcg 2220 
aggctggatg gccttcccca ttatgattct tctcgcttcc ggcggcatcg ggatgcccgc 2280 
gttgcaggcc atgctgtcca ggcaggtaga tgacgaccat cagggacagc ttcaaggatc 2340 
gctcgcggct cttaccagcc taacttcgat cattggaccg ctgatcgtca cggcgattta 2400 
tgccgcctcg gcgagcacat ggaacgggtt ggcatggatt gtaggcgccg ccctatacct 2460 
tgtctgcctc cccgcgttgc gtcgcggtgc atggagccgg gccacctcga cctgaatgga 2520 
agccggcggc acctcgctaa cggattcacc actccaagaa ttggagccaa tcaattcttg 2580 
cggagaactg tgaatgcgca aaccaaccct tggcagaaca tatccatcgc gtccgccatc 2640 
tccagcagcc gcacgcggcg catctcgggc agcgttgggt cctggccacg ggtgcgcaac 2700 
tagaattgat ctcctcgacc gccaattggg catctgagaa tcatctgcgt ttctcgcacg 2760 
caacgtactt gcaacgttgc aactcctagt gttgtgaatc acaccccacc ggggggtggg 2820 
attgcagtca ccgatttggt gggtgcgccc aggaagatca cgtttacata ggagcttgca 2880 
atgagctact ccgtgggaca ggtggccggc ttcgccggag tgacggtgcg cacgctgcac 2940 
cactacgacg acatcggcct gctcgtaccg agcgagcgca gccacgcggg ccaccggcgc 3000 
tacagcgacg ccgacctcga ccggctgcag cagatcctgt tctaccggga gctgggcttc 3060 
ccgctcgacg aggtcgccgc cctgctcgac gacccggccg cggacccgcg cgcgcacctg 3120 
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cgccgccagc acgagctgct gtccgcccgg atcgggaaac tgcagaagat ggcggcggcc 3180 
gtggagcagg cgatggaggc acgcagcatg ggaatcaacc tcaccccgga ggagaagttc 3240 
gaggtcttcg gcgacttcga ccccgaccag tacgaggagg aggtccggga acgctggggg 3300 
aacaccgacg cctaccgcca gtccaaggag aagaccgcct cgtacaccaa ggaggactgg 3360 
cagcgcatcc aggacgaggc cgacgagctc acccggcgct tcgtcgccct gatggacgcg 3420 
ggtgagcccg ccgactccga gggggcgatg gacgccgccg aggaccaccg gcagggcatc 3480 
gcccgcaacc actacgactg cgggtacgag atgcacacct gcctgggcga gatgtacgtg 3540 
tccgacgaac gtttcacgcg aaacatcgac gccgccaagc cgggcctcgc cgcctacatg 3600 
cgcgacgcga tcctcgccaa cgccgtccgg cacaccccct gagcggtggt cgtggcccgg 3660 
gtctcccgcc cggtctcacc ccacggctca ctcccgggcc acgaccaccg ccgtcccgta 3720 
cgcgcacacc tcggtgccca cgtccgccgc ctccgtcacg tcgaaacgga agatccccgg 3780 
gtaccgagct cgtcaggtgg cacttttcgg ggaaatgtgc gcggaacccc tatttgttta 3840 
tttttctaaa tacattcaaa tatgtatccg ctcatgagac aataaccctg ataaatgctt 3900 
caataatatt gaaaaaggaa gagtatgagt attcaacatt tccgtgtcgc ccttattccc 3960 
ttttttgcgg cattttgcct tcctgttttt gctcacccag aaacgctggt gaaagtaaaa 4020 
gatgctgaag atcagttggg tgcacgagtg ggttacatcg aactggatct caacagcggt 4080 
aagatccttg agagttttcg ccccgaagaa cgttttccaa tgatgagcac ttttaaagtt 4140 
ctgctatgtg gcgcggtatt atcccgtatt gacgccgggc aagagcaact cggtcgccgc 4200 
atacactatt ctcagaatga cttggttgag tactcaccag tcacagaaaa gcatcttacg 4260 
gatggcatga cagtaagaga attatgcagt gctgccataa ccatgagtga taacactgcg 4320 
gccaacttac ttctgacaac gatcggagga ccgaaggagc taaccgcttt tttgcacaac 4380 
atgggggatc atgtaactcg ccttgatcgt tgggaaccgg agctgaatga agccatacca 4440 
aacgacgagc gtgacaccac gatgcctgta gcaatggcaa caacgttgcg caaactatta 4500 
actggcgaac tacttactct agcttcccgg caacaattaa tagactggat ggaggcggat 4560 
aaagttgcag gaccacttct gcgctcggcc cttccggctg gctggtttat tgctgataaa 4620 
tctggagccg gtgagcgtgg gtctcgcggt atcattgcag cactggggcc agatggtaag 4680 
ccctcccgta tcgtagttat ctacacgacg gggagtcagg caactatgga tgaacgaaat 4740 
agacagatcg ctgagatagg tgcctcactg attaagcatt ggtaactgtc agaccaagtt 4800 
tactcatata tactttagat tgatttaaaa cttcattttt aatttaaaag gatctaggtg 4860 
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aagatccttt ttgataatct catgaccaaa atcccttaac gtgagttttc gttccactga 4920 
gcgtcagacc ccgtagaaaa gatcaaagga tcttcttgag atcctttttt tctgcgcgta 4980 
atctgctgct tgcaaacaaa aaaaccaccg ctaccagcgg tggtttgttt gccggatcaa 5040 
gagctaccaa ctctttttcc gaaggtaact ggcttcagca gagcgcagat accaaatact 5100 
gttcttctag tgtagccgta gttaggccac cacttcaaga actctgtagc accgcctaca 5160 
tacctcgctc tgctaatcct gttaccagtg gctgctgcca gtggcgataa gtcgtgtctt 5220 
accgggttgg actcaagacg atagttaccg gataaggcgc agcggtcggg ctgaacgggg 5280 
ggttcgtgca cacagcccag cttggagcga acgacctaca ccgaactgag atacctacag 5340 
cgtgagctat gagaaagcgc cacgcttccc gaagggagaa aggcggacag gtatccggta 5400 
agcggcaggg tcggaacagg agagcgcacg agggagcttc cagggggaaa cgcctggtat 5460 
ctttatagtc ctgtcgggtt tcgccacctc tgacttgagc gtcgattttt gtgatgctcg 5520 
tcaggggggc ggagcctatg gaaaaacgcc agcaacgcgg cctttttacg gttcctggcc 5580 
ttttgctggc cttttgctca catgttcttt cctgcgttat cccctgattc tgtggataac 5640 
cgtattaccg cctttgagtg agctgatacc gctcgccgca gccgaacgac cgagcgcagc 5700 
gagtcagtga gcgaggaagc ggaagagcgc ccaatacgca aaccgcctct ccccgcgcgt 5760 
tggccgattc attaatgcag ctggcacgac tagagtcccg ctgaggcggc gtagcaggtc 5820 
agccgcccca gcggtggtca ccaaccgggg tggaacggcg ccggtatcgg gtgtgtccgt 5880 
ggcgctcatt ccaacctccg tgtgtttgtg caggtttcgc gtgttgcagt ccctcgcacc 5940 
ggcacccgca gcgaggggct cacgggtgcc ggtgggtcga ctagtttatt aatgatgatg 6000 
atgatgatgc aggtgtttca ggatgaaatc cgaaagcaac ttgttgtatc cttcacgatc 6060 
ctcccacatc gtgaggtgcg agcaatccct gaagacgtga agttccgaac cagctatttt 6120 
ttcatgtatg actctggcca cgtttggcgt gacctcatcg tattcgccca ccgttataag 6180 
ggtggggatc tttattgcag atattttgtc cgtgatatcc cagtccttta tcgtgccggt 6240 
tatggtgaac tcattcgggc cgttcattat cctgtatacg tttcgccttt ccgcgtattc 6300 
tagtgatttg agtacctcgg gcggccaatc ctctgatctc agcagatgct gatggtaaaa 6360 
gtagttcacg gcctcctgat attctggatt ctcgtaagat ccagatgaac cgtatttttt 6420 
aatggcatct ctgtactttg ccgggagctc gtcaatgagc ctgttcatct ccttcaccgt 6480 
cagagggact gaagataagc ctccggatac gatgagccct ttcagatgat cctggtactt 6540 
gactgcgtat gccagcgcca gcgctccacc atatgatgac cccatcaaaa ataccttctc 6600 
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gttgccgaac agctttgatc ttagggcctc tgcctcttcc acaccatagt caattgtgaa 6660 
tttagactga tccggttcct cggatctacc gcatccaaac tgatcgtaga atagaaccgt 6720 
tatcccttcc ttggtcatat ccctgagaga aagcaggtaa tcgtgggaca tgcccgggcc 6780 
cccgtgcatg gtcattagct ttgctttctc ctcaggggct ttgcacagct tgtaataaat 6840 
ataaattccg tttacctttg cgtagttttc tatgcattcc tgatccatgg ccgctccctt 6900 
ctctgacgcc gtccacgctg cctcctcacg tgacgtgagg tgcaagcccg gacgttccgc 6960 
gtgccacgcc gtgagccgcc gcgtgccgtc ggctccctca gcccgggcgg ccgtgggagc 7020 
ccgcctcgat atgtacaccc gagaagctcc cagcgtcctc ctgggccgcg atactcgacc 7080 
accacgcacg cacaccgcac taacgattcg gccggcgctc gattcggccg gcgctcgatt 7140 
cggccggcgc tcgattcggc cggcgctcga ttcggccggc gctcgattcg gccgagcaga 7200 
agagtgaaca accaccgacc acgcttccgc tctgcgcgcc gtacccgacc tacctcccgc 7260 
agctcgaagc agctcccggg agtaccgccg tactcacccg cctgtgctca ccatccaccg 7320 
acgcaaagcc caacccgagc acacctcttg caccaaggtg ccgaccgtgg ctttccgctc 7380 
gcagggttcc agaagaaatc gaacgatcca gcgcggcaag gttcaaaaag caggggttgg 7440 
tggggaggag gttttggggg gtgtcgccgg gatacctgat atggctttgt tttgcgtagt 7500 
cgaataattt tccatatagc ctcggcgcgt cggactcgaa tagttgatgt gggcgggcac 7560 
agttgcccca tgaaatccgc aacggggggc gtgctgagcg atcggcaatg ggcggatgcg 7620 
gtgttgcttc cgcaccggcc gttcgcgacg aacaacctcc aacgaggtca gtaccggatg 7680 
agccgcgacg acgcattggc aatgcggtac gtcgagcatt caccgcacgc gttgctcgga 7740 
tctatcgtca tcgactgcga tcacgttgac gccgcgatgc gcgcattcga gcaaccatcc 7800 
gaccatccgg cgccgaactg ggttgcacaa tcgccgtccg gccgcgcaca catcggatgg 7860 
tggctcggcc ccaaccacgt gtgccgcacc gacagcgccc gactgacgcc actgcgctac 7920 
gcccaccgca tcgaaaccgg cctcaagatc agcgtcggcg gcgatttcgc gtatggcggg 7980 
caactgacca aaaacccgat tcaccccgat tgggagacga tctacggccc ggccaccccg 8040 
tacacattgc ggcagctggc caccatccac acaccccggc agatgccgcg tcggcccgat 8100 
cgggccgtgg gcctgggccg caacgtcacc atgttcgacg ccacccggcg atgggcatac 8160 
ccgcagtggt ggcaacaccg aaacggaacc ggccgcgact gggaccatct cgtcctgcag 8220 
cactgccacg ccgtcaacac cgagttcacg acaccactgc cgttcaccga agtacgcgcc 8280 
accgcgcaat ccatctccaa atggatctgg cgcaatttca ccgaagaaca gtaccgagcc 8340 
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cgacaagcgc atctcggtca aaaaggcggc aaggcaacga cactcgccaa acaagaagcc 8400 
gtccgaaaca atgcaagaaa gtacgacgaa catacgatgc gagaggcgat tatctgatgg 8460 
gcggagccaa aaatccggtg cgccgaaaga tgacggcagc agcagcagcc gaaaaattcg 8520 
gtgcctccac tcgcacaatc caacgcttgt ttgctgagcc gcgtgacgat tacctcggcc 8580 
gtgcgaaagc tcgccgtgac aaagctgtcg agctgcggaa gcaggggttg aagtaccggg 8640 
aaatcgccga agcgatggaa ctctcgaccg ggatcgtcgg ccgattactg cacgacgccc 8700 
gcaggcacgg cgagatttca gcggaggatc tgtcggcgta accaagtcag cgggttgtcg 8760 
ggttccggcc ggcgctcggc actcggaccg gccggcggat ggtgttctgc ctctggcgca 8820 
gcgtcagcta ccgccgaagg cctgtcatcg accggcttcg actgaagtat gagcaacgtc 8880 
acagcctgtg attggatgat ccgctcacgc tcgaccgcta cctgttcagc tgccgcccgc 8940 
tgggcatgag caacggccaa ctctcgttca a 8971 
[0 0 4 0] 
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